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We report   Doppler-only ( c w )  radar   observa t ions  of near -Ear th   as te ro id  
Nyx obta ined  a t  Arecibo  and  Goldstone  in  September  and  October 
of 1988.  Weighted,  optimally-fi l tered sums of cw echoes  achieve  s ignal- to  
- n o i s e   r a t i o s  of -230 a t  1 3  c m  and -70 a t  3 .5  c m .  The s p e c t r a  
provide  complete   rotat ional   phase  coverage  (per iod = 4 . 4 2 6  h ,  
Drummond and  Wisniewski  1990,  Icarus  83,  349-359).  Weighted sums of 
c w  spec t r a   y i e ld   an   ave rage  OC r ada r   c ros s   s ec t ion  of 0 . 1  km"2 a t  each 
wavelength.   Inversion of 13-cm echo  edge  frequencies  yields a convex h u l l  
of t he   po le -on   s i l houe t t t e   t ha t   has  maximum pole-on  dimensions of 
0 . 9  x 1 . 0  km. Nyx's  convex h u l l  is among t h e   l e a s t   e l o n g a t e d  of a l l  NEAs 
f o r  which  comparable  shape  information  from  radar  observations is a v a i l a b l e .  
I f  w e  assume t h a t   t h e   p r o j e c t e d  area of Nyx is t h e  same as t h a t  of a sphere  
wi th  a diameter of 0 . 9  km, then Nyx's 13 c m  radar   c ross   sec t ion   and   absolu te  
magnitude of 1 7 . 4  correspond  to   upper  limits on the   r ada r   and   op t i ca l  
geometric  albedos of 0 . 2 0  and  0.25. The c i r c u l a r   p o l a r i z a t i o n   r a t i o   o f  
between 0 . 7  and  0.8  exceeds -90% of those   repor ted  among a l l   r a d a r - d e t e c t e d  
near-Earth  asteroids  and  implies  an  extremely  rough  near-surface a t  
cent imeter - to-dec imeter   spa t ia l  scales. Echo power spectra   over   narrow 
l o n g i t u d i n a l   i n t e r v a l s  show a c e n t r a l   d i p   i n d i c a t i v e  of a major  topographic 
concavi ty   or   perhaps a s t r u c t u r a l   b i f u r c a t i o n .  Given s u f f i c i e n t  echo 
s t r e n g t h ,  knowledge  of  an o b j e c t ' s   s p i n   v e c t o r ,  and o r i en ta t iona l   cove rage  
of t h e   s u r f a c e ,  a l l  of which are a v a i l a b l e   f o r  Nyx, echo power spec t ra   can  
be   inver ted   to   recons t ruc t   an   ob jec t ' s   th ree-d imens iona l   shape   us ing   the  
methods a p p l i e d   t o  433 Eros by Mi tche l l  e t  a l .  (1998,  Icarus  131, 4 - 1 4 ) .  
We are a p p l y i n g   t h i s  method t o   t h e  Nyx d a t a   w i t h   t h e  hope of ob ta in ing  a 
unique  shape  model. 


